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Objective: To determine whether arteriovenous graft (AVG) can be cannutated for haemodialysis 24-48 h following 
placement. 
Design and materials: Thirty-six upper extremity Gore-Tex®PTFE arteriovenous grafts were cannulated for 
haemodialysis 24-36 h (n = 18) and at 10-14 days (n = 18) following insertion. The determinant parameters were 
compression time to control bleeding, venous back pressure, haematoma, infection and OCClUsion. 
Main results: In a 40 day follow-up, there were no significant difference in cannulation of AVG at 24-36 h vs. 10-14 days 
using the predetermined parameters. 
Conclusion: Early graft cannulation produced no adverse results than late cannulation when the diameter of the tunneller 
matched the diameter of the graft. Early graft cannulation was safe and recommended. 
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Introduction 
Arteriovenous (AV) graft maturation of 10-14 days is 
an arbitrary practice that attempts to minimise haem- 
orrhage at the site of cannulation. This is on the 
assumption that perigraft issue incorporation within 
this period can seal the puncture hole to reduce 
bleeding complications and the genesis of haematoma, 
or pseudoaneurysm. Except for isolated reports that 
early graft cannulation carried no significant bleeding 
complications, there is no prospective randomised 
study on the subject. 1-5 However, axillosubclavian and 
jugulobrachiocephalic vein thrombosis/stenosis ec- 
ondary to prolonged indwelling catheters for dialysis 
during the 2 week waiting period are recognised 
complication. 6~8 This prospective randomised study 
was undertaken to determine (1) the possibility of AV 
graft cannulated within 1-2 days as opposed to the 
routine 10-14 days without added complications, (2) 
the difference of puncture hole bleeding time between 
early and late AV graft cannulation, (3) AV graft 
patency in early and late cannulation, and (4) whether 
the use of temporary jugular or subclavian catheters 
can be avoided. 
*Please address all correspondence to: V.S. Sottiurai, Louisiana State 
University Medical Center, 1542 Tulane Avenue, New Orleans, LA 
70112-2822, U.S.A. 
Materials and Methods 
Thirty-six chronic renal failure patients requiring 
urgent haemodialysis were studied. There were 17 
males (cannulation: early n- -9 ,  late n = 8) and 19 
females (cannulation: early n = 9, late n = 10) with a 
mean age of 51 years. None of these patients have 
known coagulopathy. The aetiologies of renal failure 
are summarised in Table 1. 
Gore-Tex® Standard Wall 7 mm to 4 mm tapered AV 
grafts were used in loop (n -- 27) and curved (n = 9) 
configuration (Table 2). All anastomoses were con- 
structed with CV6 PTFE suture under general or 
regional anaesthesia. A specifically designed curved 
Gore-Tex® tunneller that closely approximated 
6-7ram PTFE graft was used for the tunnelling. 
Bandage and elastic wrapping were applied to each 
Table 1. Aetiology of renal failure. 
Cannulation 
Early Late 
Hypertension 12 16 
Diabetes mellitus 4 3 
Sarcoidosis 2 1 
Polycystic disease 1 1 
Glomerulonephritis 2 1 
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Table 2. Configuration and location of AV grafts. 
Loop (n=27) Forearm (n=21) 
Upper arm (n=6) 
Curved (n=9) Forearm (n=2) 
Upper arm (n=7) 
extremity daily for 5 days following the AV graft 
insertion to control swelling. 
Arteriovenous graft cannulations were performed 
by haemodialysis nurses. Digital pressure required to 
control haemostasis following withdrawal of cannula- 
tion needle is shown in Table 3. 
The determinant parameters used to compare AV 
graft in early and late cannulation were: compression 
time for bleeding control, venous back pressure, 
haematoma, pseudoaneurysm, infection, and occlu- 
sion assessed by duplex scan. 
A 40 day follow-up was intentionally chosen on the 
premise that no significant differences exist in tissue 
incorporation of the AVG 2-3 weeks following 
implantation. 9 Cephalosporin prophylaxis parenteral 
antibiotic given in the paraoperative period (1 g × 3) 
was part of the protocol. 
Results 
There were no graft infections, excessive bleeding, 
pseudoaneurysms, or irreversible occlusions within 
the 40 day follow-up period. Incisional infections (one 
in each group) that were noted during the post- 
operative period were resolved with parenterat antibi- 
otic treatment. Perigraft haematomas that occurred in 
both early (n = 1) and in late (n = 3) cannulations 
were self-limited and without adverse consequences. 
Transient soft tissue reactions along the graft were 
noted in both the early (n = 2) and the late (n = 1) 
cannulations. Thrombectomy was needed to restore 
function to two occluded grafts (one in each group) 
(Table 1). There were no withdrawals from the study, 
and no deaths during the study. 
The average compression time following needle 
Table 3. Compression time to control haemmorhage. 
Procedure n Compression time 
Early cannulation 18 4-10 rain 
(mean 6, S.D. 1.9) 
Late cannulation 18 4-17 min 
(mean 6.5, S.D. 4.2) 
p<0.05 
Table 4. Venous back pressure (mmHg). 
Procedure n Venous back pressure 
Early cannulation 18 80-220 mmHg 
(mean 141, S.D. 36) 
p<0.5 
Late cannulation 18 100-190 mmHg 
(mean 135, S.D. 41) 
removal was 4-10 min (mean = 6 min) for the early 
cannulation and 4-17 min (mean = 7.7 rain) for the 
late cannulation (Table 3). Venous back pressures were 
comparable in the early cannulation group: 80-220 
mmHg (mean = 141) and in the late cannulation 
group: 100-190 mmHg (mean = 135) (Table 4). The 
frequency of dialysis were comparable in each group. 
The adequacy of renal dialysis was comparable in 
early cannulation patients when compared with the 
delayed cannulation patients. 
Discussion 
Since the introduction of temporary vascular access 
using a catheter placed in the jugular or subclavian 
vein, the incidence of thrombosis/stenosis of these 
vessels has been recognised with increasing fre- 
quency. 6~ Our own experience is in accord with these 
series. Because of the limited sites available for AV 
graft placement in the upper extremit39 obstruction of 
venous return to the superior vena cava or atrium 
following axillosubclavian thrombosis/stenosis can 
present several problems: (1) intractable disabling 
swelling of the upper extremit)~ breast and cervicofa- 
cial oedema, (2) malfunction of AV grafts due to 
venous hypertension, (3) lengthened haemodialysis 
time or even inadequate dialysis, (4) cutaneous exu- 
date, and skin breakdown, (5) infection and open 
wounds, and (6) pain and limb damage. These 
unnecessary complications could be avoided if early 
cannulation of AV graft was found to be possible, safe 
and jugular or subclavian catheter temporary dialysis 
can be averted. 
The purposes of this study were to determine 
whether (1) early cannulation is possible without 
bleeding complications and graft occlusion, (2) tempo- 
rary venous catheter usage can be avoided. 
With the limited sites available in the extremity for 
AV graft placement, it is imperative to preserve the 
function of each AV graft. Unequivocally, the Cimino 
AV fistula is the ideal universally recognised vascular 
access for haemodialysis. However, a large number of 
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patients cannot afford to wait for AV fistula matura- 
tion because of their urgent need for dialysis. 
The encouraging results of this preliminary pro- 
spective study provide the basis for the following 
remarks: 
1. A tunneller that closely approximates the external 
diameter of the AV graft can reduce the perigraft 
space and decrease the incidence of perigraft hae- 
matoma, notwithstanding early (1-2 days) 
cannulation. 9 
2. Early graft cannulation (within 1-2 days) has not 
enhanced the undue needle-hole bleeding when 
compared to late ( > 10 days) graft cannulation. 
3. There is no statistical difference in early and late 
graft cannulation in terms of pseudoaneurysm, 
infection, haematoma, graft occlusion, needle-hole 
compression time, and venous back pressure (Table 
3-5). 
4. Temporary central venous catheters are not needed 
when early AV graft cannulation is practiced. 
On the basis of this comparative study of 36 
patients, early PTFE graft cannulation seems plausible 
and highly recommended. Concerns about perigraft 
haematoma, bleeding complication, infection, and 
Table 5. Complications. 
Cannulation 
Early Late 
Perigraft haematoma 1 3 
Cellulitis 2 1 
Thrombosis (uneventful) 1 1 
Infection (uneventful) 1 1 
Pseudoaneurysm 0 0 
pseudoaneurysm formation in early cannulation 
appear to be unfounded. 
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